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(57) A lag screw (22) for connecting a bone portion 
separated from the femur, by fracture, to the main por- 
tion thereof is fixedly secured in the separated bone por- 
tion and extends through the main portion of the femur. 
An intramedullary nail member (1 6) is installed in the 
femur in order to fix the lag screw to the femur. The lag 
screw is secured in the nail member by a set screw (42) 
inserted into an outer end of the nail member. In order 
to prevent the rotation of the separated bone portion 
about the lag screw, an auxiliary connector (36) is in- 
serted through the nail member between the lag screw 
and the set screw. The lag screw is clamped by the set 
screw via a spacer (46) for transmitting a clamping force. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

[0001] The present invention relates to an intramed- 
ullary nail used for an intramedullary nailing procedure. 

2. Description of the Related Art 

[0002] The intramedullary nail is mainly used for treat- 
ing a fracture of the proximal portion of the femur such 
as an intertrochanteric fracture or a subtrochanteric 
fracture by pulling the proximal bone portion, separated 
from the femur by the fracture, to the femur to compress 
and fix them. 

[0003] The intramedullary nail includes a nail member 
inserted into the femur from one end thereof, and a lag 
screw extending thfough the nail member and connect- 
ed to the bone portion separated by the fracture. The 
lag screw includes engaging means for engaging the 
separated bone portion at the forward end thereof, and 
is fixedly supported on the nail member by a set screw 
inserted into a threaded hole formed in the outer end of 
the nail member. The nail member is formed with a 
through hole extending diagonally across the proximal 
portion thereof so that the forward end of the lag screw 
inserted into the through hole may be screwed into the 
bone portion separated by fracture such as the caput of 
bone positioned at a diagonally upward side. 
[0004] In the treatment of the fractured proximal por- 
tion of the femur, the first step is to insertthe nail member 
in the proximal end of the femur and install it in the med- 
ullary cavity thereof. Then, a locking screw can be in- 
serted, if necessary, such that it extends across the 
medullary cavity and the distal portion of the nail mem- 
ber thereby fixing the nail member at a predetermined 
position in the femur. As the next step, the engaging 
means (threaded portion) at the forward end of the lag 
screw is passed through the through hole of the nail 
member into the portion of the caput of bone positioned 
more proximal than the fractured portion thereby to se- 
cure the separated caput to the lag screw. After that, the 
separated caput of the femur is pulled by the lag screw 
in such a manner as to press the separated caput 
against the main portion of the femur. When the caput 
of the femur comes to be positioned adjacent to the main 
portion thereof, the set screw is inserted into a threaded 
fixing hole of the nail member so that the forward end of 
the set screw engages the peripheral surface of the lag 
screw thereby to secure the lag screw to the nail mem- 
ber. 

[0005] However, the separated portion of the bone 
such as the fractured caput, which is secured only to a 
single bone connector such as a lag screw, is liable to 
rotate about the bone connector. The rotation of the sep- 
arated bone portion hinders the separated bone portion 



from being coapted to the main portion of the bone. 
Therefore, this can result in a problem that the healing 
time of the fracture is increased or that the fracture line 
is displaced before the separated bone portion is coapt- 
ed to the main portion. In the case where the degree of 
rotation is high, the muscle surrounding the separated 
portion of the bone such as the caput may be damaged. 
[0006] In order to prevent such a rotation of a sepa- 
rated bone portion, it is required to connect the separat- 
ed bone portion of the femur and the main portion there- 
of by additionally providing an auxiliary connector ex- 
tending across the nail member to the separated bone 
portion. However, the auxiliary connector cannot pass 
across through the nail member because of the pres- 
ence of a set screw extending longitudinally inside of the 
nail member from one end thereof for securing the bone 
connector to the nail member. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, it is an object of the present inven- 
tion to obviate the problem in the prior art described 
above to provide an intramedullary nail allowing a bone 
connector and an auxiliary connector to be inserted into 
a nail member for preventing the rotation of a bone por- 
tion separated from a main portion of a femur by fracture 
and located on the proximal side of the fractured portion, 
thereby to promote the healing of the fractured portion. 
[0008] In order to achieve the object described above, 
in accordance with a first aspect of the present inven- 
tion, there is provided an intramedullary nail which in- 
cludes a bone connector for connecting a bone portion 
separated from a main portion of a bone by fracture to 
the main portion, the bone connector extending through 
the main portion and secured in the separated bone por- 
tion; a nail member installed in the main portion of the 
bone for fixing the bone connector to the main portion, 
the bone connector extending through the nail member; 
a set screw inserted into an outer end of the nail member 
for securing the bone connector in the nail member; an 
auxiliary connector extending through the nail member 
between the bone connector and the set screw; and a 
spacer for transmitting a clamping force from the set 
screw to the bone connector thereby to clamp the bone 
connector. 

[0009] In accordance with a second aspect of the 
present invention, there is provided an intramedullary 
nail which includes a bone connector for connecting a 
bone portion separated from a main portion of a femur 
by fracture to the main portion, the bone connector ex- 
tending through the main portion and secured in the sep- 
arated bone portion; a nail member installed in the main 
portion of the femur for fixing the bone connector to the 
main portion, the bone connector slidably inserted 
through the nail member; a set screw inserted into a set 
hole for securing the bone connector in the nail member, 
the set hole formed in an outer end of the nail member 
and extending longitudinally of the nail member; an aux- 
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iliary connector extending through the nail member be- 
tween the bone connector and the set screw; and a 
spacer for transmitting a clamping force from the set 
screw to the bone connector without interfering with the 
auxiliary connector, thereby to clamp the bone connec- 
tor. 

[001 0] In accordance with a third aspect of the present 
invention, there is provided an intramedullary nail which 
includes a bone connector for connecting a bone portion 
separated from a main portion of a bone by fracture to 
the main portion, the bone connector extending through 
the main portion and secured in the separated bone por- 
tion; a nail member installed in the main portion of the 
bone for fixing the bone connector to the main portion, 
the bone connector extending through the nail member; 
a set screw inserted into an outer end of the nail member 
for securing the bone connector in the nail member; and 
an auxiliary connector extending through the nail mem- 
ber and arranged in a position where the auxiliary con- 
nector is free from the set screw. 

[001 1 ] In the intramedullary nail described above, the 
spacer includes two legs extending in spaced relation 
with each other, and the auxiliary connector extends 
through the nail member between the two legs. Prefer- 
ably, the bone connector has grooves formed on a pe- 
ripheral surface thereof for the two legs of the spacer to 
engage. 

[0012] In the above-mentioned intrammedullary nail, 
the set screw may include a boss extending toward the 
spacer, which boss passes through the spacer to en- 
gage a groove formed on a peripheral surface of the 
auxiliary connector. 

[0013] Since the auxiliary connector extending 
through the nail member between the bone connector 
and the set screw is provided and the spacer for trans- 
mitting the clamping force is interposed between the set 
screw and the bone connector, the auxiliary connector 
extending to the separated bone portion through the nail 
member prevents the rotation of the separated bone 
portion. Also, the clamping force of the set screw insert- 
ed to the outer end of the nail member is transmitted to 
the bone connector over the auxiliary connector via the 
spacer, thereby permitting the bone connector to be se- 
cured in the nail member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 4] The above and other objects, features, and ad- 
vantages of the present invention will be made more ap- 
parent from the following description of the preferred 
embodiments thereof with reference to the accompany- 
ing drawings, wherein: 

Figure 1 is a partly sectional perspective view of one 
embodiment of an intramedullary nail according to 
the present invention; 

Figure 2 is a partly sectional view illustrating the 
whole intramedullary nail shown in Fig. 1 used to fix 



the fractured portions of the femur; 

Figure 3 is a sectional view of the nail member 

shown in Fig. 1; 

Figure 4 is a perspective view of one embodiment 
5 of a spacer for transmitting a clamping force; 

Figure 5 is a partly sectional view of the intramed- 
ullary nail for explaining the principle on which the 
clamping force is applied by a set screw to a lag 
screw via the spacer and by which the rotation of 
to the lag screw is prevented; 

Figure 6 is a sectional view taken along line VI-VI 
of Fig. 5; and 

Figure 7 is a partly sectional perspective view of an- 
other embodiment of an intramedullary nail accord- 
's ing to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

20 [0015] Preferred embodiments of an intramedullary 
nail according to the present invention will be described 
below with reference to the accompanying drawings. 
[0016] Figure 1 is a partly sectional perspective view 
of one embodiment of an intramedullary nail according 

25 to the present invention, and Figure 2 is a partly section- 
al view illustrating the whole intramedullary nail shown 
in Fig. 1 used to fix the fractured portions of the femur. 
Figure 3 is a sectional view of the nail member shown 
in Fig. 1 . 

30 [0017] Referring to Figs. 1 and 2, the intramedullary 
nail 1 0 according to the present invention includes a rod- 
shaped nail member 16 inserted into the inner cavity 
(medullary cavity) 14 of a femur 12 from one end of the 
femur 12, and a lag screw 22, i.e. a bone connector for 

35 connecting to the main portion of the femur 12 a bone 
portion 20 separated from the main portion of the femur 
1 2 by the fracture along a fracture line 1 8. 
[0018] Specifically, referring to Fig. 3, the nail member 
16 includes a proximal portion 16b, an distal portion 16c 

40 longerthan the proximal portion 1 6b, and a bent portion 
16a located at a boundary between them. As best 
shown in Fig. 3, the proximal portion 16b is formed with 
two through holes, a main through hole 24 and an aux- 
iliary through hole 26, extending in parallel diagonally 

45 across the nail member 16 in the neighborhood of the 
bent portion 16a of the nail member 16. The proximal 
portion 16b of the nail member 16 is formed in a large 
size sufficient to accommodate the through holes 24,26, 
while the distal portion 1 6c is formed in a small size suit- 

50 able for the shape of the inner cavity (medullary cavity) 
14 of the femur 12 in order to facilitate the insertion of 
the distal portion 16 into it. Fixing through holes 28 ex- 
tending orthogonal to the axis of the distal portion 16c 
are formed at an end of the distal portion 1 6c of the nail 

55 member 16. Locking screws 30 are inserted across the 
shaft of the femur 12 (the body of the femur 12) into the 
fixing through holes 28 in order to securely fix the nail 
member 16 to the shaft of the femur 12. 
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[0019] In the embodiment of the intramedullary nail 10 
shown in Figs. 1 and 2, the bone connector is the lag 
screw 22. The lag screw 22 has engaging means 32 
such as a threaded portion at the forward end thereof 
for engaging the bone portion 20 separated from the 
main portion of the femur 12, and the proximal portion 
of the lag screw 22 is formed with a plurality of grooves 
34 extending on the peripheral surface thereof along the 
axis of the lag screw 22 (in the lag screw 22 shown in 
Figs. 1 and 2 5 four grooves 34 are disposed on the pe- 
ripheral surface of the lag screw 22 at intervals of 90° 
around the axis of the lag screw 22). The lag screw 22 
is inserted into the femur 12 with the engaging means 
32 thereof directed ahead, and further slidably inserted 
inio the main through hole 24 of the nail member 16 
thereby io penetrate into the separated bone portion 22. 
Thus, the lag screw 22 is fixedly secured in the separate 
bono portion 20 by causing the engaging means 32 at 
one end of the lag screw to engage the separated bone 
portion 20. Finally, the separated bone portion 20 is fixed 
to the main portion of the femur 1 2 by securing the other 
end of the lag screw 22 to the main through hole 24 of 
the nail member 16 installed in the femur 12. 
[0020] The intramedullary nail 10 according to the 
present invention further includes an auxiliary connector 
36 slidably inserted through an auxiliary through hole 26 
located in the nail member 10 as shown in Figs. 1 and 
2. The auxiliary connector 36, like the lag screw 22, i.e. 
the bone connector, is arranged in such a position as to 
pass through the main portion of the femur 1 2 while be- 
ing passed into the separated bone portion 20 thereof. 
[0021] The auxiliary connector 36 and the bone con- 
nector arranged in this way form two fixed axles extend- 
ing from the nail member 1 6 to the separated bone por- 
tion 20 thereby to prevent the separated bone portion 
20 from rotating about the bone connector (the lag screw 
22). However, the auxiliary connector 36 can be used 
for other purposes than preventing the rotation of the 
separated bone portion 20. 

[0022] A set hole 38, which extends longitudinally in 
the nail member 1 6 from one end thereof across the aux- 
iliary through hole 26 to the main through hole 24 and 
has at least a portion threaded, is formed at the outer 
end (proximal end) of the nail member 16. A set screw 
42 is screwed into the set hole 38 for applying the clamp- 
ing force to the lag screw 22 inserted into the main 
through hole 24. 

[0023] Further, in order to allow a guide rod (not 
shown) to be used for facilitating the insertion into the 
inner cavity 14 of the femur 12, an inner hole for the 
guide rod 44 may be formed along the longitudinal axis 
of the nail member 1 6 as shown in Fig. 3. In such a case, 
the set hole 3B in the proximal portion 16b of the nail 
member 1 6 constitutes a part of the inner hole for the 
guide rod 44. 

[0024] In the intramedullary nail 10 according to the 
present invention, the auxiliary connector 36 extends 
through the nail member 16 at a location between the 



set screw 42 screwed into the outer end of the nail mem- 
ber 16 and the lag screw 22, i.e. a bone connector. 
Therefore, in order to allow the set screw 42 to apply a 
clamping force to the lag screw 22 overthe auxiliary con- 
5 nector 36, a spacer 46 for transmitting a clamping force 
is interposed between the set screw 42 and the lag 
screw 22. 

[0025] Figure 4 is a perspective view of one embodi- 
ment of the spacer 46. Figure 5 is a partly sectional view 

10 of the intramedullary nail for explaining the principle on 
which the clamping force is applied by the set screw to 
the lag screw 22 via the spacer 46 and the rotation of 
the lag screw 22 is prevented. Figure 6 is a sectional 
view taken along line VI-VI of Fig. 5. 

15 [0026] The spacer 46 shown in Fig. 4 includes a body 
46a and two legs 46b extending from the body 46a in 
spaced relation with each other. 

[0027] As shown in Fig. 5, when the set screw 42 is 
placed on the spacer 46 inserted into the set hole 38 

20 and is screwed into it, the set screw 42 engaged with 
the threaded portion of the set hole 38 abuts against the 
body 46a. Thus, the set screw 42 pushes down the 
whole of the spacer 46 and the lower ends of the legs 
46b come into engagement with the grooves 34 of the 

25 lag screw 22, thereby securing the lag screw 22 in the 
nail member 16 while at the same time preventing the 
rotation of the lag screw 22. Even in the case where the 
grooves 34 are not formed on the periphery surface of 
the lag screw 22, the lag screw 22 can be secured in the 

30 nail member 16 by being clamped between the nail 
member 1 6 (particularly the surface of the main through 
hole 24) and the spacer 46 due to the friction between 
the lower ends of the legs 46b of the spacer 46 and the 
peripheral surface of the lag screw 22. 

35 [0028] The auxiliary connector 36 inserted into the 
auxiliary through hole 26, on the other hand, can pass 
through the nail member 1 6 by way of the space defined 
between the two spaced legs 46b of the spacer 46. As 
shown in Fig. 5, preferably, the diameter of the portion 

40 of the set hole 38 in the neighborhood of the main 
through hole 24 is rendered smaller than that of the por- 
tion thereof engaged by the set screw 42, and guide 
grooves 48 for the legs 46b are formed on the inner sur- 
face of the set hole 38 as shown in Fig. 6. Such guide 

45 grooves 48 can prevent the spacer 46 from being rotat- 
ed by the rotation of the set screw 42 when the set screw 
42 is screwed into the set hole 38. Also, the portion of 
the set hole 38 where the diameter thereof changes de- 
fines a shoulder 50 as shown in Fig. 3, thereby limiting 

so the downward movement of the body 46a of the spacer 
46. Thus, the movable range of the spacer 46 is limited 
such that the lower ends of the legs 46b are suspended 
in the main through hole 24 even when the spacer 46 
moves to its lowest position. This enables the forward 

55 end of the leg screw 22 to come into contact with the 
legs 46b of the spacer 46 during the insertion of the lag 
screw 22, thereby moving the spacer 46 upward. 
[0029] In the case where it is desirable to securely 
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hold the auxiliary connector 26 in the nail member 16, 
a boss 52 may be formed at the forward end of the set 
screw 42 and inserted through an opening 54 formed in 
the body 46a of the spacer 46 to abut against the aux- 
iliary connector 36, as shown in Fig. 1 . In this way, the 5 
set screw 42 is inserted in the set hole 38 and engaged 
with the threaded portion thereof, so that the boss 52 of 
the set screw 42 comes into contact with the auxiliary 
connector 36, which makes it possible to securely hold 
the auxiliary connector 36 in the nail member 16. Fur- 
ther, in order to prevent the rotation of the auxiliary con- 
nector 36, a longitudinally extending groove may be 
formed on the auxiliary connector 36 to be engaged by 
the boss 52 of the set screw 42. 
[0030] Figure 7 is a perspective view of another em- 
bodiment of an intramedullary nail 10 according to the 
present invention which is similar to that shown in Fig. 
1 except that the bone connector is of such a type that 
the compression force can be easily exerted on the sep- 
arated portion of bone. 

[0031] The bone connector shown in Fig. 7 includes 
a sleeve 56 inserted into the main through hole 24 of the 
nail member 16, and the lag screw 22 is inserted into 
the sleeve 56. The proximal end of the lag screw 22 is 
formed with a threaded hole (not shown) in the axial di- 
rection, and the forward end of the pulling screw 58 for 
pulling the lag screw 22 is inserted into the same thread- 
ed hole. The head of the proximal end of the pulling 
screw 58 is in contact with the annular shoulder formed 
on the inner surface of the proximal end of the sleeve 
56. By rotating the pulling screw 58, the lag screw 22 
can be pulled in such a direction as to pull the separated 
bone portion 20 toward the remainder (main portion) of 
the femur 12 and apply a compression force to it. The 
peripheral surface of the sleeve 56 shown in Fig. 7 is 
serrated to enhance a frictional engagement with the 
spacer 46, Alternatively, the peripheral surface of the 
sleeve 56 can of course be formed with grooves, like the 
lag screw 22 shown in Fig. 1 , which are adapted to en- 
gage the legs 46b of the spacer 46. 
[0032] Components of the intramedullary nail de- 
scribed above are preferably made of pure titanium, a 
titanium alloy, the cobalt-nickel alloy or a similar biocom- 
patible material. 

[0033] In the shown embodiment, the spacer 46 is 
shown as a separate member from the set screw 42. 
However, the set screw 42 and the spacer 46 may be 
integrated with each other. 

[0034] A method of using the intramedullary nail 10 
shown in Fig. 1 will be now described. 
[0035] The femur 12, as shown in Fig. 2, includes a 
caput 60 at an end thereof and an inner cavity (medul- 
lary cavity) 14 in the shaft thereof. The fracture related 
to the caput 60 of the femur 12 is liable to occur in the 
neck portion of caput 60 having a thin root, for example, 
at the position indicated by the fracture line 1 8 shown in 
Fig. 2. In the case of such a fracture, if the separated 
bone portion (caput 60) is fixed by a single bone con- 



nector like the lag screw 22 as in the prior art, the sep- 
arated bone portion 20 could rotate about the bone con- 
nector (i.e. the lag screw 22), often having an adverse 
effect on the healing of the fractured portion. In view of 
this, the intramedullary nail 1 0 according to the invention 
is provided with an auxiliary connector 36 substantially 
parallel to the axis of a bone connector and the sepa- 
rated bone portion 20 and the main portion of the femur 
1 2 are connected and fixed to each other by use of these 
two connectors. 

[0036] First, after a guide rod (not shown) is inserted 
into the femur 12 along the inner cavity 14 thereof, a 
hole is formed in the femur 1 2 by drilling along the guide 
rod. The nail member 16 is inserted into the inner cavity 
14 while being guided by the guide rod until it reaches 
a predetermined position as shown in Fig. 2. Then, by 
passing the locking screws 30 across the shaft of the 
femur 12 through the fixing through holes 28, the nail 
member 16 is fixed at a predetermined position of the 
femur 12. After the nail member 1 6 is fixed at a prede- 
termined position, the guide rod is removed from the in- 
ner cavity 1 4 of the femur 1 2. 

[0037] As the next step, a guide pin (not shown) is 
inserted from the side wall of the femur 12 into the for- 
ward end of the caput 60 across the femur 12 through 
the main through hole 24 of the nail member 16. After 
drilling a hole in the femur 12 along the guide pin, the 
lag screw 22 is inserted into the femur 12 through the 
main through hole 24 of the nail member 16 with the 
engaging means (threaded portion) 32 of the lag screw 
22 directed forward while being guided by the guide pin 
until the engaging means 32 of the lag screw 22 reaches 
the separated bone portion 20 (caput 60). Thus, the lag 
screw 22 is fixedly secured in (engaged with) the bone 
portion 20 by the engaging means 32. After that, the lag 
screw 22 is pulled in such a direction that the engaging 
means 32 approaches the nail member 1 6 to compress 
the fractured portions, and the separated bone portion 
20 is pulled into close proximity with the main portion of 
the femur 12. 

[0038] As the next step, in order to prevent the sepa- 
rated bone portion from rotating about the lag screw 22, 
the auxiliary connector 36 is screwed from the side wall 
of the femur 12 across the femur 12 and through the 
auxiliary through hole 26 of the nail member 16 to the 
bone portion 20. As a result, the nail member 16 in- 
stalled in the shaft of the femur 12 and the separated 
bone portion 20 are connected to each other by the two 
connectors, i.e. the bone connector (lag screw 22) and 
the auxiliary connector 36, with the result that the sep- 
arated bone portion 20 cannot rotate. 
[0039] As the last step, the spacer 46 is inserted into 
the set hole 38 formed at the outer end of the nail mem- 
ber 16, and the set screw 42 is screwed over the spacer 
46. In the process, the auxiliary connector 36 extending 
laterally through the nail member 1 6 is adapted to pass 
between the legs 46b of the spacer 46. By tightening the 
set screw 42, the legs 46b of the spacer 46 are forced 
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to come into engagement with the grooves 34 of the lag 
screw 22, so that the lag screw 22 is securely held in 
the nail member 16 while the rotation of the lag screw 
22 is prevented. Specifically, in the intramedullary nail 
10 according to the invention, the clamping force of the 
set screw 42 is transmitted to the lag screw 22 over the 
auxiliary connector 36 extending across the nail mem- 
ber 16 between the set screw 42 and the lag screw 22 
by way of the spacer 46 thereby to secure the lag screw 
22 in the nail member 1 6. The legs 46b of the spacer 46 
are guided along the guide grooves 48 formed in the 
inner surface of the set hole 38. Therefore, the legs 46b 
of the spacer 46, which cannot be rotated by rotation of 
the set screw 42, never interfere with the auxiliary con- 
nector 36. The guide pin is removed after the lag screw 
22 is secured in the nail member 1 6. 
[0040] As described above, the intramedullary nail 
prevents the rotation of the separated bone portion 20 
(caput 60) and the relative displacement of the fractured 
portions before the separated bone portion 20 and the 
main portion of the femur 12 are fixed and the fractured 
portions are successfully coapted to each other. 
[0041] The present invention was described above 
with reference to the intramedullary nail 10 used for fix- 
ing the fractured portions positioned in the neighbor- 
hood of the caput 60 of the femur 12 as an example. 
However, the present invention is equally applicable to 
any intramedullary nail for fixing fractured portions po- 
sitioned in the neighborhood of the caput of other bones 
such as the humerus. 

[0042] In addition, another type of an intramedullary 
nail can achieve the effect of preventing a rotation of a 
separated bone portion. One embodiment of this type 
of the intramedullary nail may include a bone connector 
extending through a femur to a bone portion separated 
from a main portion of the femur and secured to the sep- 
arated bone portion for connecting the separated bone 
portion to the main portion of the femur, a nail member 
through which the bone connector extends and which is 
installed in the femurfor fixing the bone connector to the 
main portion of the femur, a set screw inserted into an 
outer end of the nail member for securing the bone con- 
nector to the nail member, and an auxiliary connector 
extending through the nail member and arranged in a 
position where the auxiliary connector is free from the 
set screw (for example, under the bone connector or in 
a position farther away from the set screw than the bone 
connector). 

[0043] It will thus be understood from the foregoing 
description that, according to the present invention, a 
separated bone portion can be fixed to a main portion 
of the femur by two connectors, i.e. a bone connector 
and an auxiliary connector, and therefore the fractured 
portions are not displaced by the rotation of the sepa- 
rated bone portion, thereby making it possible to pro- 
mote the healing of the fracture. Also, since a clamping 
force of the set screw can be applied to the bone con- 
nector by a spacer for transmitting the clamping force 



over the auxiliary connector extending across the nail 
member at a position between the set screw and the 
bone connector, secure holding of the bone connector 
in the nail member is not sacrificed. 

5 

Claims 

1. An intramedullary nail comprising: 

10 

a bone connectorforconnecting a bone portion 
separated from a main portion of a bone by frac- 
ture to said main portion, said bone connector 
extending through said main portion and se- 

15 cured in said separated bone portion; 

a nail member installed in said main portion of 
said bone forfixing said bone connectorto said 
main portion, said bone connector extending 
through said nail member; 

20 a set screw inserted into an outer end of said 

nail member for securing said bone connector 
in said nail member; 

an auxiliary connector extending through said 
nail member between said bone connector and 
25 said set screw; and 

a spacer for transmitting a clamping force from 
said set screw to said bone connector thereby 
to clamp said bone connector. 

30 2. The intramedullary nail according to claim 1 , where- 
in said spacer includes two legs extending in 
spaced relation to each other, and wherein said 
auxiliary connector extends through said nail mem- 
ber between said two legs. 

35 

3. The intramedullary nail according to claim 2, where- 
in said bone connector has grooves formed on a 
peripheral surface thereof for two legs of said spac- 
er to engage. 

40 

4. The intramedullary nail according to claim 1 , where- 
in said set screw includes a boss extending toward 
said spacer, said boss passing through said spacer 
to engage a groove formed on a peripheral surface 

45 of said auxiliary connector. 

5. An intramedullary nail comprising: 

a bone connectorforconnecting a bone portion 
so separated from a main portion of a femur, by 

fracture, to said main portion, said bone con- 
nector extending through said main portion and 
secured in said separated bone portion; 
a nail member installed in said main portion of 
55 said femurfor fixing said bone connectorto said 

main portion, said bone connector slidably in- 
serted through said nail member; 
a set screw inserted into a set hole for securing 
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said bone connector in said nail member, said 
set hole formed in an outer end of said nail 
member and extending longitudinally of said 
nail member; 

an auxiliary connector extending through said 5 
nail member between said bone connector and 
said set screw; and 

a spacer for transmitting a clamping force from 
said set screw to said bone connector without 
interfering with said auxiliary connector there- 10 
by to clamp said bone connector. 

The intramedullary nail according to claim 5, where- 
in said spacer includes two legs extending in a 
spaced relation to each other, wherein said auxiliary *5 
connector extends through said nail member be- 
tween said two legs, and wherein said bone con- 
nector has one or more groove(s) formed on a pe- 
ripheral surface thereof for said two legs to engage. 

20 

An intramedullary nail comprising: 

a bone connectorfor connecting a bone portion 
separated from a main portion of a bone by frac- 
ture to said main portion, said bone connector 25 
extending through said main portion and se- 
cured in said separated bone portion; 
a nail member installed in said main portion of 
the bone for fixing said bone connector to said 
main portion, said bone connector extending 30 
through said nail member; 
a set screw inserted into an outer end of said 
nail member for securing said bone connector 
in said nail member; and 

an auxiliary connector extending through said 35 
nail member and arranged in a position where 
said auxiliary connector is free from said set 
screw. 
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Fig.3 
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Fig.7 
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(54) Intramedullary nail and lag screw 

(57) A lag screw (22) for connecting a bone portion 
separated from the femur, by fracture, to the main por- 
tion thereof is fixedly secured in the separated bone por- 
tion and extends through the main portion of the femur. 
An intramedullary nail member (16) is installed in the 
femur in order to fix the lag screw to the femur. The lag 
screw is secured in the nail member by a set screw (42) 
inserted into an outer end of the nail member. In order 
to prevent the rotation of the separated bone portion 
about the lag screw, an auxiliary connector (36) is in- 
serted through the nail member between the lag screw 
and the set screw. The lag screw is clamped by the set 
screw via a space r (46) for transmitting a clamp ing f o rce. 
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